Reticular formation of the lower brainstem. A common system for cardio-respiratory and somatomotor functions. Considerations aided by computer simulations.
Parallel investigations were done using the reticular formation of the lower brainstem of dogs and computer simulated neuronal networks with properties of reticular neurones. By the aid of the simulations, understanding of the functional organisation of the common brainstem system, reticular formation and the experiments performed were optimized. The fact that discharge sequences of model neurones are very similar to those of reticular neurones was proved by interval histograms and covariance histograms. Discharges of neighbouring reticular neurones tend to be strongly coupled. In the model the discharges of the neurones could be coupled by common afferent inflows. Physiologically, neighbouring reticular neurones receive common afferents from peripheral somato-sensory systems. Neighbouring neurones with strongly coupled discharging are organized in subpopulations. The configurations of the subpopulations are determined by number and type of afferents actively influencing neurones and by the level of intrinsic activity of the network. Signal processing and transfer by neuronal subpopulations depend on the level of activity and on the degree of coupled discharging, i.e. the local organisation of the neurones.